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The recent growth and restructuring of the swine industry in the state of Mississippi has raised
various environmental and socioeconomic concerns. We spatially examined the location and
attributes of 67 industrial hog operations to determine if African American and low-income com-
munities have a high prevalence of industrial hog operations located near their neighborhoods at
the census block group level. We used spatial data and cross-classification analysis to compare the
prevalence of industrial hog operations in neighborhoods that are primarily African American and
low income with the prevalence in neighborhoods that are African American and affluent. We
also used logistic regression to evaluate the relationship between the environmental justice vari-
ables and the location of the industrial hog operations. The block group characterization showed
a high prevalence of hog operations in the four highest quintiles compared with the lowest quin-
tile for percentage African American and percentage poverty. At increasing levels of percentage
African Americans and percentage of persons in poverty, there are 2.4—3.6 times more operations
compared with the referent group; additionally, scale adjustment to only the hog counties reduces
this to 1.8-3.1 more operations compared with the referent group. The inequitable distribution
of hog-confined agricultural feeding operations in these communities may have adverse environ-
mental impacts associated with industrial hog production, such as increased health risks and qual-
ity of life degradation, as have occurred in other areas having similar facilities. Key words: African
Americans, CAFOs, census blocks, confined agricultural feeding operations, disproportionate,
environmental health, environmental justice, geographic information systems, hog industry, poor,
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Because of the application of vertical integra-
tion management practices, hog farming has
in some locales been transformed into a high-
density industrial production system.
Production of large numbers of hogs in small
confined areas produces a multitude of envi-
ronmental impacts (e.g., air and water pollu-
tion) that potentially can have adverse
outcomes for rural non-White and poor pop-
ulations. Specifically, non-White and poor
communities with limited political and eco-
nomic resources to mitigate the problem may
be disparately burdened. In this study we used
environmental and census data to examine
environmental justice issues associated with
industrial swine production in Mississippi.
Mississippi, one of the poorest states in
the United States, has used its ample land
resources to draw economic development to
the region (). One of its prominent suitors
has been the swine industry. Although the
state’s physical characteristics may play a role
(1), there are other important reasons for the
industrialization of hog production in the
state. First, there was a rapid decline in large-
scale packers in the South, with Bryan Foods
as the only such packer in the region that
employs more than 1,000 persons (2). Bryan
Foods increased its packing capacity and
developed a relationship with Prestage Farms,
which would supply hogs to Bryan Foods (2).
Second, in 1993, the state amended Section
69-2-19, Mississippi Code of 1972 to increase

the maximum amount of bonds that the
Mississippi Department of Economic and
Community Development could issue under
the auspices of the Emerging Crops Fund (3).
This amendment and later amendments in
1995, 1996, and 1998 helped provide the
state of Mississippi with a bonded finance
program for a broad range of agricultural pro-
duction under the emerging crops fund,
including Christmas trees, rabbit farming,
poultry, and hogs (3). The fund was originally
focused on helping both crop and animal
farmers become more competitive. However,
it has evolved into a mechanism that pork
producers use to establish new large-scale
operations (4). The reasons described above
are not directly related to either poverty or
race but within the 50- to 75-mile buffer
around the large packing plant in West Point,
Mississippi, race and poverty become impor-
tant criteria for site selection (2).

Agricultural economists in the state esti-
mated that its 1998 pork production had a
24% decline in value from the previous year
(5). As result, many of Mississippi’s indepen-
dent producers have recently gone out of
business or are at risk of losing their family-
run operations (5). This economic loss has
given out-of-state hog corporations the
incentive to bring industrial swine produc-
tion to Mississippi. For example, earlier in
the 1990s, the state mainly had smaller
farms with several hundred hogs and only
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one or two industrial swine operations with
over 1,000 animal units (AUs) that could be
categorized as confined agricultural feeding
operations (CAFOs) (6). The influx of large
corporations has changed the entire land-
scape of hog farming in the state. The num-
ber of industrial hog facilities has risen from
0 to 60 in just the past 10 years, and produc-
tion has increased despite the decline in the
number of hog farms (4).

Some citizens of the state feel that corpo-
rate swine operators are adversely affecting
their health and the vitality of their commu-
nities (7). Research has shown that industrial
pork production may cause environmental
health problems for ecosystems and humans
(7-9). The new trend of large-scale produc-
tion involves a high density of hogs grown in
confinement houses and producing vast
amounts of waste. The hog waste is collected
and stored through different systems, includ-
ing below-floor slurry storage (deep pit),
underground slurry storage, anaerobic
lagoons, and oxidation pits (10). One of the
most popular methods is the storage of the
waste in anaerobic cesspools, commonly
called “lagoons,” where it undergoes micro-
bial digestion. The hog waste effluent is later
sprayed onto fields.

This system of pork production and
waste management introduces several prob-
lems. Noxious gases are released through a
ventilation system from the confinement
houses (1), and environmental contami-
nants are also released via volatilization from
the waste decomposing in lagoons, spray-
fields, and other waste collection sites. Some
of the environmental contaminants emitted
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into the atmosphere include ammonia,
hydrogen sulfide, volatile organic compounds,
particulates, and other pollutants (12—14).
The contaminants can cause health problems
for individuals exposed occupationally in the
confinement houses (/2—14). In addition,
community members who live close to the
operations may have adverse health effects
such as irritation to their eyes, noses, and
throats (8,9,15); decline in quality of life (9);
and possible mental health disorders (15,16).
There are also water quality problems associ-
ated with leakage from the lagoons (17-19)
and runoff from the sprayfields () that can
contaminate surface and groundwater.

The concentration of the pollution-
intensive swine industry in the northeastern
portion of the state becomes an important
environmental justice problem. Mississippi
has a large population of rural citizens who
are non-White and poor, which may make
their communities more susceptible to
health risks associated with residing near
large numbers of hog facilities (20). The
contaminants released from industrial hog
operations pose a significant threat to public
health, environmental quality, sustainable
economic development, and community sta-
bility and vitality. Similar issues have been
raised in other hog-producing states such as
Iowa and North Carolina. For example,
research studies in North Carolina have pro-
vided evidence at the county and block
group level of environmental inequities in
the distribution of industrial hog operations
(21-24). The evidence also indicates that
adverse social and environmental impacts of
swine waste follow a course of less political
resistance (24). In essence, industrial hog
operations have located in non-White and
low-income communities in eastern North
Carolina, the state’s poorest and most politi-
cally marginalized region (24).

Both Iowa and North Carolina have well-
developed CAFO-based hog production sys-
tems. We do not yet know how issues of
environmental equity fare in states where con-
centrated swine operations are present but less
well developed than in Iowa or North
Carolina. Moreover, the racial diversity of a
state’s population base may well affect the
pattern of environmental equity observed. For
instance, in lIowa, the African American pop-
ulation is very small as a percentage of the
total population base, whereas African
Americans heavily populate North Carolina’s
eastern territory. Mississippi has many coun-
ties with a significant to substantial percent-
age of the population identifying themselves
as African American but where CAFO-style
swine production has only recently emerged.
Thus, the use of Mississippi as a study site
facilitates the investigation of environmental
equity issues during the initial development
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phase of CAFO-style swine production.
Using Geographic Information Systems (GIS)
and sociodemographic data for census block
groups, we examined the association between
the location of industrial swine operations
and their proximity to non-White (e.g.,
African American) and poor communities.

Materials and Methods
CAFO Definition and NPDES Data

We obtained a 1997 list of the National
Pollution Discharge Elimination System
(NPDES)-permitted swine operations in
Mississippi from the Department of
Environmental Quality (DEQ). NPDES
regulates the discharge of pollutants from
point sources to waters of the United
States (25-27). The U.S. Environmental
Protection Agency (U.S. EPA) Clean
Water Act identifies CAFOs as point
sources that are required to secure NPDES
permits (26,27). The U.S. EPA defines a
CAFO as an animal feeding operation
(AFO) with more than 1,000 AUs confined
at the facility. In addition, a CAFO can be
an AFO with 301-1,000 AUs confined at
the facility if ) pollutants are discharged
directly into the waters of the United States
through a man-made system or 4) waters
that originate off-site of the facility pass
over, across, or through the facility or come
in direct contact with the confined animals
(26,27). The 1997 list obtained from the
Mississippi DEQ included descriptive infor-
mation on 69 hog operations classified as
CAFOs. The information includes facility
name, permit number, contact person,
city/county location, number of animals,
and latitude/longitude coordinates.

Geographic Information System
Application

We used the GIS program to check and
correct the latitude/longitude coordinates
in the database (2). A list of corrected lati-
tude/longitude coordinates covered 67
operations permitted or in the permitting
process as of 1997. The hog operation cov-
erage was generated in Arcview 3.1 (28)
and included information on 67 of the 69
hog CAFOs. The two excluded facilities
had incomplete information and therefore
were not used in the analysis. We used the
GIS program to attach information from
the database to the hog coverage shapefile, a
file that visually displays the geographic
coordinates of the hog CAFOs.

Census Data and Environmental
Justice Variables
We obtained data on race and poverty

from the 1990 Census Summary Tape file
(STF 3A) (29). Growth of corporate hog

production was just beginning around
1990, so census data for that period repre-
sent the characteristics of the populations
of the areas chosen for expansion. Block
groups are the smallest census aggregation
that includes race/ethnicity and socioeco-
nomic status (30). Census block groups
contain, on average, approximately 1,000
persons or 500 households.

We defined poverty according to the
federally established poverty threshold in
1990. This threshold is based on the defini-
tion originated by the Social Security
Administration in 1964 and approved by the
Office of Management and Budget in
Statistical Policy Directive 14 (31).
Population size and density of the census
block groups were also obtained.

Analytic Methods

In Mississippi, as in most agricultural states,
most livestock are raised in rural locations.
There are no intensive livestock operations
located in metropolitan areas such as the
Biloxi—Gulfport area or the Jackson,
Mississippi, metropolitan area. There is also
an absence of large hog operations in small
towns not in the northeast section of the
state or in the Delta, the large geographic
area on the western side of the state adjacent
to the Mississippi River.

We organized our geographic analyses
into two phases. In the first geographic
analysis we examine the distribution of
African Americans and persons in poverty in
relation to the location of hog CAFOs in the
entire State of Mississippi, which consists of
2,392 census block groups. In the second
geographic analysis, we excluded most of the
densely populated areas and municipal cen-
sus blocks because they could distort the
relationship between the hog operations and
the environmental justice variables. The hog
counties analysis contained the census block
groups located in counties that had at least
one industrial hog operation. Sixteen coun-
ties (containing 352 block groups) had at
least one hog CAFO.

We first investigated the relationship
between each environmental justice variable
and the presence of hog CAFOs by dividing
block groups into quintiles of each environ-
mental justice variable and calculating the
number of hog operations in the different lev-
els of the study variables (22). The ratio of the
number of hog CAFOs in each higher quintile
compared with the lowest quintile is defined
as the prevalence ratio. We mapped hog
CAFOs and the environmental justice vari-
ables to exhibit their spatial relationships. In
addition, the variables of percentage of poverty
and percentage of African Americans were
cross-classified in two-way tables. Because
quintiles cannot be defined simultaneously for
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Figure 1. Hog CAFOs in proximity to percentage of African American, State of

Mississippi, 1990.

both variables, and univariate relationships
were not linear, we chose boundaries for the
cross-classification that corresponded to higher
and lower ranges of prevalence: above or
below 29% for African American and above or
below 25% for poverty.

We used logistic regression to estimate
odds ratios and their 95% confidence limits
for the impacts of race and poverty on pres-
ence of CAFOs with adjustment for popula-
tion density. A similar approach was used
previously in a study of CAFO locations in
North Carolina (22). Population density was
included as a covariate to evaluate whether
associations with environmental justice vari-
ables could be explained statistically by a
measure of rurality. For block groups in the
hog counties, we examined the presence or
absence of one or more CAFOs (the depen-
dent variable) in relation to race, poverty,
the natural log of population density, and
the interaction of race and poverty.
Environmental justice variables were coded
as in the cross-classification analyses
described above. We used Statistical Analysis
System (32) software to estimate parameters
and their variances and covariances.

Results

State of Mississippi Analysis—
Chloropleth Maps

Figure 1 is a chloropleth map displaying
the spatial location of the hog CAFOs in
relation to quintiles of percentage of
African American for the entire State of

{7 [333-16.15
| 1 1615-36.08

[—
" [ 67.67 - 100

36.06 - 67.67

20 0 20

Mississippi, 1990.

Figure 2. Hog CAFQOs in proximity to percentage of poverty, State of

Table 1. Characteristics of block groups in relation to race in the State of Mississippi analysis.

No. Population

Environmental Total of block No. of density (per

justice variable Quintiles population No. of hogs groups CAFOs square mile)
Percentage 0-3.33 461,960 0 478 0 1,892
of African 3.33-16.15 540,649 14,020 479 3 1,005
American 16.15-36.06 534,042 118,900 478 25 925
36.06-67.67 495,525 114,559 478 26 3,605
67.67-100 541,040 94,240 479 13 2421

Table 2. Characteristics of block groups in relation to poverty in the State of Mississippi analysis.

No. Population

Environmental Total of block No. of density (per

justice variable Quintiles population No. of hogs groups CAFQOs square mile)
Percentage 0-10.17 514,289 250 478 1 5,013
of persons 10.17-18.56 531,202 50,260 479 11 854
in poverty 18.56-27.06 506,357 111,829 471 24 660
27.06-39.2 503,544 92,640 478 19 996
39.2-87.48 515,724 86,740 478 12 2,019

Mississippi. This figure shows the locations
of the 67 swine operations in the entire
state using red dots; each dot represents an
active swine operation. The size of the dots
signifies the size of each individual hog
operation (see legend). The map shows that
corporate pork production occurs mainly in
a dense corridor in the northeastern section
of the state. In addition, we see that
approximately 35% of the state’s popula-
tion is African American. There are high
numbers of African Americans distributed
across major geographic expanses of the
state, especially in the central region and
western portion of the state that borders the
Mississippi River. The area that borders the
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river is known as the Mississippi Delta, a
fertile agricultural region in the western part
of the state whose African American citizens
are primarily the descendants of slaves and
sharecroppers. However, in the northeastern
extreme of the state and census block groups
close to the Mississippi Gulf Coast, we see
census units with low numbers of African
Americans.

Figure 2 shows the distribution of
poverty in the state. Approximately 25% of
the persons in the state live below the poverty
level (31). Some low-poverty areas and many
high-poverty areas are located near the hog
CAFOs. Most of the high-poverty areas are
in census block groups in the Mississippi
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Delta, central-west Mississippi, and Jackson,
the capital of the state.

State of Mississippi Analysis—
Prevalence Data

Tables 1 and 2 display the attributes of block
groups in relation to percentage of African
Americans and percentage of persons in

60 Miles

poverty. Block groups in the lowest quintile
of percentage of African Americans have no
hog operations. In addition, only three hog
operations are located in the second quintile
of percentage of African Americans. In con-
trast, the highest three quintiles of percent-
age of African Americans have 64 of the 67

industrial swine operations.

Af o
<_ | Hog CAFOs, Max. Size of Herd:
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Figure 3. Hog CAFOs in proximity to percentage of African Americans, Mississippi hog counties, 1990.
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Figure 4. Hog CAFOs in proximity to percentage of poverty, Mississippi hog counties, 1990.

Table 3. Characteristics of block groups in relation to race in the Mississippi hog counties analysis.

No. Population
Environmental Total of block No.of density (per
justice variable Quintiles population No. of hogs groups CAFOs square mile)
Percentage 0-6.81 61,501 3,140 70 1 458
of African 6.81-21.83 84,351 52,000 70 9 550
Americans 21.83-40.33 70,976 78,030 Al 19 487
40.33-62.47 76,482 102,299 70 23 322
62.47-100 93,781 106,250 71 15 920
198

Table 2 presents information on the
characteristics of the block groups for the
percentage of people in poverty variable for
the state of Mississippi. In the lowest quin-
tile of the variable, only one industrial hog
operation and 11 hog CAFOs are located in
the second-lowest quintile. In contrast, 55
hog CAFOs are in the highest three quintiles
for the percentage of persons in poverty vari-
able. The largest number of CAFOs occurs
in the third quintile.

Mississippi Hog Counties Analysis—
Chloropleth Maps

We created a second series of maps to exam-
ine the association between the study vari-
ables and the distribution of hog CAFOs in
counties that had at least one operation.
These chloropleth maps do not contain the
block groups of metropolitan areas or
non-hog CAFO counties. Figure 3 shows
the geographic distribution of percentage
African American populations for 352 block
groups. The figure reveals that most of the
block groups in this analysis have large pop-
ulations of African Americans. The census
block groups in the area with lower num-
bers of African Americans are located in the
far northeastern portion of the study area
near the Alabama border and in the central
region of the map. Many of the hog CAFOs
are located in block groups with greater
than 22% African American population.
Figure 4 shows the spatial distribution of
poverty in the 352-block group study area.
There are low numbers of persons living in
poverty in census block groups in the north-
eastern portion of the study area and inter-
spersed in the central region of the map.
Some of the industrial hog operations are
distributed in low-poverty areas. Figure 4
shows that the majority of the hog CAFOs
are in areas with greater than 22% persons
in poverty.

Mississippi Hog Counties Analysis—
Prevalence Data

Table 3 shows the distribution of hog
CAFOs in relation to the proportion of
African Americans in the hog counties. In
the lowest quintile for percentage of African
Americans, there is only 1 hog operation.
We find 9 industrial hog operations in the
second quintile. In contrast, there are 57
industrial hog operations in the three highest
quintiles of percentage of African Americans.
In addition, the population densities are
lower in the hog counties analysis, compared
with the State of Mississippi geographic
analysis. This is because of our exclusion of
the urban and municipal block groups in the
hog counties analysis. Block groups in the
hog counties analysis are predominately rural

and sparsely populated (Table 3).
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Table 4 presents information on the char-
acteristics of census block groups for the per-
centage of persons in poverty variable. There
are 4 hog CAFOs in the lowest quintile of per-
centage of people in poverty and 13 in the sec-
ond lowest quintile of the same variable. This
compares with 50 hog CAFOs in the highest
three quintiles of percentage of people in

poverty (21.65-67.83% persons in poverty).

Prevalence Ratios

Table 5 shows the prevalence ratios for hog
CAFOs cross-classified for combinations of
the two environmental justice variables for
the state of Mississippi geographic analysis.
The table gives the prevalence (number of
CAFOs per block group) for the cross-
classified variables and the ratio of the preva-
lence of CAFOs at each level compared with
the referent level. Together, block groups in
the 0-25% poverty and 0-29% African
American are the referent group. There are
3.64 times more hog operations in the high
African American, low-poverty group com-
pared with the referent group. There are 2.4
times more operations in the high African
American, high poverty block groups
compared with the referent group.

Table 6 provides prevalence ratios for the
environmental justice variables in the
Mississippi hog counties analysis. For this
smaller area of study, a general decrease from
the large values is seen in the prevalence ratios
of the whole-state analysis. Block groups with
0-25% poverty and 0-29% African
American are the referent group. The low-
poverty and high African American block
groups and the high-poverty, low African
American block groups have prevalence ratios
of approximately 3. At high percentages
poverty and high percentages African
American, the prevalence ratio is 1.79.

Table 7 shows results of a logistic regres-
sion model including race and poverty as
indicator variables, their interaction, and the
natural log of population density. Low
African American, low-poverty areas are con-
sidered the referent group. Following adjust-
ment for population density, there were 2.84
times as many CAFOs in high African
American, low-poverty block groups com-
pared with the referent, and 2.68 times as
many in high-poverty, low African American
block groups. The excess in high African
American, high-poverty groups is 1.35 times;
95% confidence limits are fairly wide for

Table 4. Characteristics of block groups in relation to poverty in the Mississippi hog counties analysis.

No. Population

Environmental Total of block No.of density (per

justice variable Quintiles population No. of hogs groups CAFOs square mile)
Percentage 0-12.11 67,724 19,610 70 4 682
of persons 12.11-21.65 73,969 56,340 71 13 335
in poverty 21.65-28.57 74,530 86,389 70 19 214
28.57-38.26 72,734 89,120 7 18 537
38.26-67.83 98,134 90,260 70 13 966

Table 5. Prevalence ratios of the numbers of hog CAFOs per block group for block groups classified by
percentage of African American and percentage of poverty, state of Mississippi.

Percentage of African American: 0-29

Percentage of African American: 29-100

Number Number
Percent  of block Hog Prevalence of block Hog Prevalence
poverty groups CAFOs Prevalence ratio groups CAFOs  Prevalence  ratio
0-25 1,066 15 0.014 1.00 254 13 0.051 364
25-100 210 10 0.048 3.38 860 29 0.034 2.40

Table 6. Prevalence ratios of the numbers of hog CAFOs per block group for block groups classified by
percentage of African American and percentage of poverty, Mississippi hog counties.

Percentage of African American: 0-29

Percentage of African American: 29-100

Number Number
Percent  of block Hog Prevalence of block Hog Prevalence
poverty groups CAFOs Prevalence ratio groups CAFOs Prevalence ratio
0-25 136 15 0.110 1.00 38 13 0.342 3.10
25-100 31 10 0.323 2.94 147 29 0.197 1.79

Table 7. Odds ratios and 95% confidence limits from logistic regression, Mississippi hog counties, 1990.

0-25% Persons in poverty

25-100% Persons in poverty

0-29% African American
29-100% African American

1.0 (referent group)
2.84(0.98-8.22)

2.68 (0.75-9.56)
1.35(0.54-3.39)
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these estimates, partly because there were only
36 block groups with one or more CAFOs.

Discussion

We examined the locations of 67 industrial
hog operations in relation to race and poverty
in neighboring census block groups in
Mississippi. We found that the majority of
the Mississippi’s industrial hog operations are
located in areas with high percentages of
African Americans and persons in poverty.
This evidence supports the idea that indus-
trial pollution sources are disproportionately
located in proximity to non-White and low-
income communities (23,24,33—-40). The
study found distributional inequities in the
location of hog CAFOs in non-White
(African American) and poor communities.
The environmental contamination from hog
CAFOs can expose the burdened populations
to harmful pollutants. The disproportionate
number of industrial swine operations in
these areas raises concerns about public
health and quality of life (8,.9,41) and may
lead to economic decline in the affected
communities (8,24,35,42,43).

The joint effects of race and poverty are
also of interest. In the Mississippi hog coun-
ties and adjusting for population density,
there are approximately 3 times as many
CAFOs in high African American, low-
poverty block groups compared with the ref-
erent, and also 3 times as many in
high-poverty, low African American block
groups compared with the referent.
However, in high levels of both poverty and
African American block groups, there are
only 1.79 times as many hog CAFOs (Table
7). In areas that have high percentages of
African Americans and persons in poverty,
there may be a lack of political and eco-
nomic infrastructure present to attract any
new industries, even hog CAFOs.

Research has shown that living near
industrial hog operations is a major public
health concern for disproportionately bur-
dened communities. Studies indicate that
emissions from swine confinement houses
are associated with adverse respiratory prob-
lems (8,12,13,15) and a decline in quality of
life for communities in proximity to the hog
CAFOs (9,41). Other data reveal that people
who lived near livestock operations such as a
hog CAFO reported irritating odors that
caused negative respiratory effects and
impaired mood disorders (75,16). Results
analogous to those mentioned above were
found in a study of the physical and mental
health of residents who lived near a large-
scale operation in Iowa (8).

Furthermore, the high density of swine
CAFOs in rural census block groups can
release environmental pollutants that degrade
the water quality of these communities (44)
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and potentially increase the number of
pathogenic microbial contaminants in surface
and groundwater near swine lagoons and

sprayfields (7). Lobao states (42) that an

agricultural structure that was increasingly corpo-
rate and non—family owned tended to lead to
population decline, lower incomes, fewer com-
munity services, less participation in democratic
processes, less retail trade, environmental pollu-
tion, more unemployment, and an emerging
rigid class structure.

Moreover, other findings have shown
that large farms adversely impact the eco-
nomic health of rural communities
(23,24,42,43,45). This leads to community
concerns about reduction in quality of life
(9), depression of land and property values
(45), farm loss (23), and interference with
the growth of environmentally sustainable
industries (40,45). All these impacts can
destroy the interconnectivity of the personal,
environmental, economic, and social health
(8) of rural communities that are dispropor-
tionately exposed to industrial hog facilities.

Even though this study does not attempt
to ascertain the causes of the social and racial
inequities in the distribution of the intensive
swine operations, there are credible reasons
for this particular siting pattern in the state.
Corporate hog operations in many agricul-
tural states like Mississippi tend to locate
facilities on the basis of economic factors
such as the sociopolitical structure of the
host communities and contiguity to other
related operations, slaughterhouses, trans-
portation routes, and infrastructure (22,46).
Various economic, political, and institu-
tional factors are important in the siting of
hog CAFOs. For example, a major integra-
tor opened a large hog-feed mill in West
Point, Mississippi, with the intention of sup-
plying feed to its own nearby feedlots in
northeastern Mississippi. It also planned to
establish facilities in the area to supply local
hogs to a major food production company
(4,47). The corporate integrator intends to
establish dozens of hog farms within a 50- to
75-mile radius of its feed mill to supply one
of the largest slaughterhouses in the South,
also in the West Point area (7,2,48). The
above information provides evidence of
some reasons for the restructuring of the
industry in the state.

Other important factors to consider
when examining the spatial distribution of
industrial swine operations in rural
communities are low land prices, lack of
community-based organizations advocating
for environmental protection and public
health, absence of CAFO zoning regula-
tions and county legislation, economic
incentive packages, and lack of other
opportunities for local farmers. Economic
development and environmental policies
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tend to result from the driving forces of
production, (i.e., vertical integration) (49)
and are often dominated and subsidized by
state regulatory and commerce agencies (22).
For instance, Mississippi state and county
agencies offered millions of dollars in tax
breaks and incentives to corporate integra-
tors and paid for road improvements (4).

The aforementioned economic factors
have contributed to the growth and restruc-
turing of the swine industry in Mississippi.
This pattern is similar to the growth and
vertical integration of the industry in other
states such as North Carolina, Minnesota,
Utah, and Towa. Unlike these other states,
Mississippi does not have a large number of
industrial hog operations. A 1998 morato-
rium and county zoning laws have com-
bined to retard the growth of the industry
(1,50). Future studies of environmental jus-
tice in the Mississippi swine industry should
be conducted with more accurate data on
the characteristics of the industrial hog
operations to elucidate the nature of the
geographic inequities. Information from the
Mississippi DEQ database was not clear on
type of operation, whether it was an inde-
pendent operation or a corporate integrator
(51). The calculation of prevalence ratios on
the basis of operation type would show
whether small independent farms or corpo-
rate integrators were more prevalent in non-
White and poor communities than in
affluent and White communities (22). In
addition, a temporal analysis that includes
operations that have pending permits can
examine the potential future of the industry
and ascertain whether the hog CAFOs are
going to be located in areas where geo-
graphic inequities exist.

Conclusions

The inequitable distribution of swine
operations is a threat to Mississippians
because exposure to noxious odors, airborne
contaminants, and microbial pollutants
from the confinement houses, lagoons, and
sprayfields is a concern for individuals with
preexisting respiratory problems, children,
elderly, and the uninsured. A new collective
awareness has occurred in rural Mississippi
(51). Citizens are concerned about the pub-
lic health impact and ecologic risks intro-
duced by intensive pork production. A
number of non-White and poor communi-
ties have disproportionate numbers of hog
CAFOs in their communities, which consti-
tutes an environmental equity issue. The
state could focus on attracting environment-
friendly industries that could add to the
economic stability and vitality of low-
income and African American communities
that currently have a disproportionate
number of operations.
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